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(57) Abstract: 



PURPOSE: To obtain a high-quality 
processing method by driving the 
plural pulse laser transmitters of a 
laser beam machine by shifting their 
transmission phases. 

CONSTITUTION: The laser 
transmitters 1101a 1101b are 
controlled by Q switch drivers 1 102a, 
1 102b and a Q switch controller 1 103 
and are driven while their 
transmission phases are shifted. Two 
pieces of beams 1 104a, 1 10b to be 
emitted are reduced in beam 
diameters and the optical paths of two 
pieces of the beams are made 
common by a polarized light 
synthesizing element 1 107. The 
beams transmitted through an 
amplitude mask 1 1 10 via a 
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wavelength plate 1108 and an optical 
integrator 1109 pass imaging lens 
diameters 1 1 Ha, 1 1 1 lb and a phase 
grating |1 12 existing therebetween. 
This phase grating 1112 branches one 
piece of incident beam to thirty two 
pieces of diffracted beams. Thirty 
two pieces of the images of the 
amplitude mask 1 1 10 are formed at 
equal spacings on the surface of a 
light transmissive conductive film 
substrate 1113 held on a precision 
stage 1 1 14 and the light transmissive 
conductive film is cut rectilinearly or 
curvilinearly by moving the precision 
stage 1 1 14. 
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KAri*©H»tjtnx-f**R*an)iisLfc. -e<ofe 
oKscrF«6<?>#^^s«cc *v - & c < & 

9 - (Dj^fbir* h & £ *> C £ ifimm l> fc. 
[00681 05(a) (b) CC. tft-Wa, Q*-f? 

«:7nU/fc. »DXBi5FOe-i?^*7-^:i50W<bf 
50 Y v ?-Hifia*si0KH2<DHF(O^^^iai m'jU^x*^* 



(8) 
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-i*. -etl-eh. 150nsec limTfoZ* ffe^. QX A 
{J, ^il-^tl, 300nsec ASu3Vhi>. CJl^OU—tf 

[0 0 6 9 ] tr-A©^ttKRcX 
flDXilgCC^SUT. 26©U-1f*ffigCDQ>W 

X fi&lSOnsec, tT- ^ A y - CS£%tti2;B$4> 5 . 3KW 
V$>2> 0 ^rbX. QX>f^^r3>Kn-^l 103 ^6 

[0070] A*S8CCMfe*3«fe&>6. J?<*1500A(D I 

3Kwt2t'-Ar^>r^u--£ i i o 9&ftuxmn 

7^ 1 1 1 OtJHWU GttBte^l 1 1 2 

( i i 1 1 a . 1 1 1 i b > «: <t o . 32 m<omn 

<D&* I T Om<&0MlC2OOum<Dfflmx&f&Utc o * 

Ax ' =mXf COS (6) /p; m= 

m= 
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mt*:&$<Dimxmt)mt>ti*> a -r&*>%. itomi 

(CJg)a^tl/cflnXli[<DSfe^{3flOXio^m l -C*^ 0 $ 

«©ais^ftix»ss«jai*3&sft^Ltt<a4. c<d$£ 
BJE^x^fifceHrss^^Kroi^Fa^ja: 

[007 1 ] — 2m<DMxm (lOXio/i 

m 1 ) *200jiin©PillBrraBFK:JBJsSL. ''XOJWZtm 

l\ ttJXJftcD— J2<DS$J:0fcb-r^^C^g|9//m 
ft:W«E«:»«l C5 0T2£©»figjfce>©A 
;1>x^-at\ ££Cc, iE#jBtt©MXfi* 3 2 fflHB$ 
K:jBi(W*ci«:tt^Si, H 1 OK^TJ: 5<c, RflH 
200/2 m v Si0Mm<O«*IH^SB»3a:<lnxrSCA^ 

<h v IaIB#^3 2*CD«^flnXf ^CitCctO, «»5760 
mm©flnxaK«:aj0El/fcCi«c«c-5. Ml 3«c. fcLb 

[0072] 3 2<SCD«©*^(D^fS]SrX7 ; *-^Ki^ 

30 saintt&i*. comqmnjkBL&eLirzt. mum 

[0073] 
[»3] 



[0074] c©J:9<taa5«M«*«A«cd:«:J:0. 

[0075 ] ."**te«OftJX*Bft6 VtC»IX*ffi(C J: 
I TO^^i0//mWT(3Dt 7 ]»riSir^^^'-x>y't 

^7-f«cj:s«ffijnxrf#ens«ffi¥+ ^^30^ 



[ 0 0 7 6 ] &mt&WTte. 5>^HltaS?QX^ y^Y 
YAGU- tfSrSC^rfc<fcli c ^/c t YAGU-lfOft 

^SS^fcCir^lfflU/clOKH^tCgg^fcCOTWa 

[007 7 ] ±I5<O*^09-C«, P B 1Pl200iiin. ffloD/i 
50 3feft*«a<c48tftlX«coc»rfe. 0fiftlt«^(7>jg»3€:^ 



(9) 
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3 2#CtBg*4><Drtffc< % u-tf»nx 
c<L#c££ 0 £/c, S*l^x*<D^JtS&WP^x*cc 10 

0+0=0, 0+7C = 7C, 7C + 7C = 

[0 08 1] ^mfofflTte. mtfcWl K^L/c&tBfS^ * 

fc. ffifflttT<Dffiffl#*S<D¥BffH *H 9 MItR b /c„ 
[0082] lWai2WBCE)HP©«CDPJIB* (2k 
+ 1 ) Ay, ^'iU^HI^PJCCfcWS^^-t/^llifi* 

fc. JSniffltfo # 6 & l»fiiS#s£ C £ C <b -> /Co 

[0083] 
[»5] 

18-2 {1-k/n} (kttftttR) .... (5) 
[0 08 4 ] /c/cU AyttflHiK©A#3**a[br 

(5) ©MMil 4^L/c e jRB^<*^KDiB*W* 

JI8«»ni^^-t?»«ai2Ayfl!?a{cgELCO <tit^ 
£<t. HD©«©E£/<DIHBS (2 k+ 1 ) AyWMSO" 

0=m {1- (m-l) k/n} 

£ A £ < [SJ ± 5 it Z> C £ # T # -5 . 
[008 9] (*tt«3) **IB<OIx— tfmxSEJB<0« 
liR*ia2tC7S-r. *ffiWl &C>L2tc#t-*#/^(DtB 

[0090] \s—*r§zmmm2 1 o usq^w^ya 

7Y^2 1 0 2fcJ:0«»**i*. e-AStt/Jxffln «J 
^-£2 1 04K<fc9, «S»^e>a»#3ti*lf-A2 
1 0 3 *Lr. i£g&2 1 0 6tcj:0tr- 

A<0«3e*«nflBetcL/c»«c. #-r>7^l/-*2 1 

^*€rKai//ce-A«ia«U>X* (2 1 00a. 2 
109b) ^A*f"i"£. *S«U>X*tt^fcoC!)U>X 50 
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[0 07 8 ] (»kM2) XttNl(c»ti*Ai|S(Dtt 
*«H>*jSec*&. 2JXSfim»**«MC£(CJ:0. 

[007 9] 2*5c«^<Z)fi|[ffi«4|r«rftffi-r*«C«. 2 

<DfitfM«0£fctticr**a>6. «T©«fliJcc L,fc# 

[0080] 
[&4] 
2* C=0) (4) 

[008 5 ] **ifeF9rte, ^f—^tt*roI©«<DPJ 
Pra£:30y m&C^#>, 50asectiE)^^l/^PJ^:l$PA(C. 20m 
m/dWXf--S?*«H3i*fc ( k = 1 . Ay^ioumtC 

T\ SStC, 10Xi0Mm J <^»DXJK^3 2 x2f@PB$(c 
J&«-rSC<fc*«fctt4<fc % 191 1 tC7jVrj:$ic\ nig20 
OMm, 4Il0aro©«4PJ&S|^&<toI*"£C£#T 
#fc. C©PJOX^-y©»«iiIffitt»»M00mmr* 

mi i©ffi»eci5t»raio:stirc^v»ap»3&s38i"5ri» 

[008 6] £6*C, Xf-S/SfKr^lajCDBBnoiROK 
+ 1) Ayit^i, tnm*Btltfi&9&V5-]Lfi>tl 

[0087] 
[»6] 



(kttg«ft) (6) 

S2109ai2109b*6«IKih. S5*©BBtC«: 

{4fflft^2 1 1 o*sffarri. ttffltt^-2 1 1 oca*, 

1 #<DASf tr- A£ 3 2 #(D[o]Jr MCft&T Zitm 
te«U>X3fi (2109a, 2 10 9b) t& 
tm*2 1 1 0 ©fM3(C«fc •) * S>2 1 1 2CO 

±cc«j$3ti/ci roiSffi2 1 1 ujiiic, mm*? 

1 0 8CD3 2fl©*«r«Ll>PJRTJBflErS. ^ 
Ur. «8^f-^2 1 1 2*»«>r4Ci«cJ:0, ift 

««*4i»«ft«««:i Toa*w»frs. H*. 2 1 

[009 1 ] Kfifi«rfflC»Tbf-A*«pjfl*«:rSC 

[009 2] *gil6«©ffiiH^x^«:tt. igiSM 1 <bf5) 
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1 ^©*££*;tiOXi J oam*r&£ 0 &tBtg^2 1 1 
0ri5IdCDiinvx^2 1 0 8^6 3 2ffl©@!fr««r» 
r. IS* 1 : 1 <DI§® U>X|fc (2109a. 2109 
b) (C<fc9, g?I2COIel»T^^6 3 2<S<D§aP<DC&£ I T 

o^xtt^-r gap-vx>?2 1 o%<Dmtt\z, u> 
xy w^s/BL/cfc-f >7-yL---£2 i o iz&m? 

**J!lIlI^ffll»SCi«cJ:9. I TOMSg^aStcaE 

[0093] ^lafiwrti. n&m i © 1 #7c{itBfg-^ 

* fcttRfiSW 2 <E> 2 ^Tcfflffitt^tH 2 CD U - If jfJOX^ 
H^iSttU TOR*fflH200/im % 
*IlOMmr«K-r&Ci{Cj:»). fflUS'**;U©* h7^/ 
:/«ffi*JB0ELfc. 01 2CC, I TOBRCW/^XSK 
(ORB^tST. tfv^Sffi 1 2 1 0 3(D)sfflBy-^ 

7^0, c©^^s«jh«:. s i o 2 ©*giSj^i 

2 102^Lr, I TO«l 2 1 0 ltisooA^tf* 

[0094] m2<ommc^x, #^>xyu-*2 

1 0 7^ASirstr-AS*40iL£m{C3ea& % #-f>^y 
U-£2 1 0 7^6aW$tl^e-A$s^ri5Xi5/Ltm 2 
<bLfc. £ 5"*-£<fc, MP 2 1 0 8 <lOXio*zm 2 ) X 
«CWlft-ft*«KiMS36«»6tlS. tt«U>X» (2 1 
0 9 a. 2 10 9b) <D»*JE!Bltt50inm, HOfeefi 

/c4><D"C*&. 10umCDipMCD^?S^r200/imCDP^R|"C I 
TOB±CcJBflEr5te»tc % {atgte^<DlJ3&(Dg££* 

532// mis^/c. co^offlfflttT-ectewia/hani 

[0095]fffiUc U-1f*fiSttQuantron1xtHjO 

7>7i^f ^ 7 f y a g u-f *) % fttimm 

532nm. >£tS¥B|tb^8W, fcblMf£<D fcT- AgttO.aOm 
Q^-Yv^«ift»SlOKHzKTCCR3ernK, IT 

■7 - <D*/ha> 6 5 C i #«9§ Ofc. 
[0096]i5 (a) (b) tc 4 *tve*a % Q^-f? 

^^^S^10KHz<b 30KH2COBSCD U — !f Hfc& <b B$ffl<£KH$ 
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(J. *tV?*l. 300nsec 45w3r*5. C*x6<DU-1f 

«saift-c//7xsfi±<?> i Tojatftixrst, qx 

-f ^ ^«*»^ioKHz©*#rtttB«tt*i;i5c}&>o/c 

tB»»#ftl^ <CHf«C^K, b'-^yW-^JjpXHfit' 

[0097] tiicoes^^x., b-Ao^i^acx 

♦WilSOnsec* b'-^^'^-^tStB^^OS^KlYC* 

[0098] #»EKW*>*3SIW>6, /I^1500A<D I 
TOMtci$«^Mt^icB t aiowW±<Db-^ 
^'?-*3^3t£#«9ILfc. *Ct! ( b--y^-7- 
5.3KS«>b'-Ar3e-/>^yu-y2 1 0 7^LTBB 
□v'x*2 1 0 8*JHWU {4t@*&-?2 1 1 0<b*£«U 
>X* (2109a, 2 1 0 9 b ) K J: *K Wn»«a 
C/ct-A*>6 3 2iI<DP3P<D&2 1 1 3« I TOj^2 
1 1 l©aaff«C2O0iimCDIfflB8r'}BflELfc. PaP©»<D 

S^ffidfinXJScD^t $^:iKU/c 0 «<Z>:*»lS4M&©ier 

*<o*nxfl[*i»6n5o f i toj«±(c»iss 

ta/c^£g<DSfe^^l0Xi0um 2 <h^4'C^4 o 

«c. ?affi«jie«cfiBg-r*/rax^a. m^t. mm<om<o 
g@«iss»^Mi^<^^ cos*, nr 

[0099] — *0^;^r3 2ffl©aDX3B (lOXio/x 
m 2 ) *200//m<DHHarraft«CJgJSEl/. *CDA;UX#2S 
IBTSSrOlOO/xsec^lB^iaKC. Wffi^f— i?*fit 

b- at, 5^5Cc. iE^JBttcDJInJXffl* 3 2 (S^B$ 

<c»Brr4c4*«w*i. @i oicmt^sic, mm 

200ym, 4siO/L£m<D^€:r^g|J^ c c<)!inX-rSC<!:^ 
0, Stc-^-c^^. ftoxae^. (JJDXilS) = <tr 



- 3 3 9 9 3 
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cc u xmtcm&y* $ - >*7jk u /Co 

[0100] 3 2m<D&<Dmv<oyjfa£Ay--i>&tbJy 
Ax '=mifC0S (0) /p ; 
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[0101] 
[»7] 



[0 102] C<D<fc^^gp^tg^{fK.5CiK:<fcO, 
[0103] ^XJfeW^ttlXgg^^^ttlX^ffifCj; 

SrffiT 5 4* t ft JRH 4 ft -o T l*fc. 

[ o i o 4 ] *sete«rtt, 5>^iftiasQ^-f ^^y 

YAGU— !f*ffll»rfe<tl» 0 YAG1/- tftDft 

[0 1 0 5 3 ±I2<D»»«-C«, iaPH200Mm, *Ii0// 
m®lJlII{coc»T»l!80afttjSWl5t#, Cft6<D 

-A#«&4>, 3 2*tC|B*fcO"Ctta<, U— «jpx 
[0 106] (IBKW4) jesSWlttt>L3<Dftia3lB 

©iBfSU8«c>»Lr§ffi©ieiojflis (Win*. ^tr>y«i 



10 r*2tk©ITO«IS«a>iai«c*»ft«AL. »»^* 
^*ffl*i-c 4 . *E# Jbf 3k«S/^* JUCciEHv|5|gg£Sg 

KT©M98rmi^TABtt5IB«. Tape Autom 
ated Bonding <E>B§f*T$>9, — ffiKCt£ % fEiftHS^T- 

-7*±tc^*r^c<b^«*r-5 0 cent mumm 

#»fi£S*l/cr— ^tt^Slftr, TABf-^g 
[0107] ( 1 ) TAB-f-^t/^^iKOK-ffiftfWCC 
20 TABt-7'1 5 1 0 2(cWSBMin» l ?KA'** 

^commmm i 5 ] p loBHtcwu^. toms^m 
cc<tn«, jsa^'*Ji/4TABf--^sottc«tiHi«a 

#/c#CCT A B f — ^*EK-i-h«JE0 SA'< 

<bC^/cS6^ s ^n-5 (il 5 (a) #ffS) 
30 (2) TABf—^/^JUOWfflijai^jaKKlllStrS 

TABr-^l 5 2 02*fflM»br % «A**JWD 

®*^gl 4 2 0 1 tTABr-7'1 5 2 
40 0 2 Soft <**ffl««#*»iC&£<Dr. «fty\-*;UCD 
4RttX^-XSr85»-rsja*tt*Sl». (015 <b) 

(3) TABf-7^W#^/M,t^gT5M 

^HSI^ 1 53 03d: LtStft, 1 5 3 0 1 

±TAB? t -;/l 5 3 02«:««r*. C©*iS6tt, « 

50 3fe<D^ia5 D a n ^^<D$*^-Ct5CD-C. ±15 ( 1 ) 



(12) 
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(2> o^atchb^r. mm^x hz&<Mz.z>9miz 

fS8«:*;*C>. (il5 ( c ) #M) 

mi 7 (a) ICfr.OtCo m&t: y?&200tzm. m&*r 
+ v ^iioy m-C*^ e m*P. 17 10 1 «_L{fflgg(D 

. 17 10 2 «Tfflis«ome+> 
^^r*4 a ±M£Tffl9G>K»ltt. &a^*JUDffuCc£ 

-fc^«c3t*/c. 10 
[0 108] ft*. «*©*0#*CLfc*«C>. 7* 

17(b) KSVr. 1 72 0 1 **±{fflg 

©DSffi^ + ? * 0 , 1 7 2 0 2 fcTFfSJS&CDmS 
ft^^tiS, «££??>C£200Atm % SSftv^ 
&£30um"C&£ o # 

C=2 * PV CP 2 - (P-g) *] 
[0114] /c/cl. ztt. ttAGffifil&fk « 

AllOffd. «ttftft^6»**SBttr**. * (8) 
<bS (9) mSP3P^<bn>h^^ hit<7>HCC 20 

[0115]S(8) iS(9) H 1 7tC7fiL 

0.90. a>f-5*Hb20*»fc. ft*, ge*<0*ft/<* 
««BflP*0..72 % n> h Ftk3.6S:»3fc. 

J^ffi. me^D^o.90. n> h 5* Hfc45"CA9 % fi£5R 
«*B'^W. «ffiHP*o.70, ^>h-7^hJt3or 

$>~>tc. 30 
[0116] *^(DU-1f»nX^^»DX*S$rffi 

affi=^+^y*aae©3»<oitiT (io^m«T) & 

«\ «ffiHP*«:l.3«tC % n> h7X FtkSrl.SteKlT 
[0117] 

E&TSC44. affSBtta«DU-1f|6fiS^€>©fcr-A© 40 
©tr-A*«H«*{c*4££K:J:0. ( l ) 5B»ffJtt 

H*»*TW4c£^0ittcc<co. <2> m 

S^^x.-r«:^ 0 a a W(D»ax^f ; 5C£^r^, (3) tr 
-A*«R(B3fc«CT*C£0c<i:^ »Mr%#WT*S 

[ 0 1 1 8 ] 3 6(c. tt«IBHffffl*«r ^HSrJR^i 50 
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* [0109] fta'<*JUD^&V£g^'j-&£/c&B 

Htt. ^@e§p^<b. a^h^xhttr*^ ig&eap 

[0 1 10] 
[«8] 

a= (P-g) VP 2 = (l-g/P) 2 (8) 
[0111] fc/cU Ptt»ffitfy*\ g«lif t 7 

[0112] ft*. 3>f-^X hthiti. 3fc<Di§&3s 
[0 113] 

] 



= Z/ (1-a) (9) 

fgflt J: 0 »fc*»© j|*t«d!iiX««|ffl-v|H 

»u asDx»*H©a»aBtttrai9cc3!inxr&c£ 
^ *ixtfca**#<fi±$tfst£#r**. -rftfc 

ft. N<t*T& 4, i>io©S|»TflIXO/cB$ 

CDUnXfig^CO N fgtD JJDXfg* £ jtsrc * 5 . 
[0119] **W©U-tmiJ5ffifci»K ±IS(DflD 

OBBP«*jKRWecJRBfC, BvSBafiASC^ifusBttft 
OBBP«**«iTSCi«:J:0. luGS^ttiSSRCClI 

^■CBBP±©*5fiffidW*iS— CCO. lJKHIP*a»T 
fcRBt 3 ft /catEOflftM 2 ffltt««HF-t?»tt C <b *c J: 

^xjBtt^6c>*ccfflXa a D a^i&-^^^^^-c^ 

[0120] **?8<Z>«Jly%-*;Hi. ±Bg©U— tfJJDX 
44C5CO, =i>h^x FJt«c6U r K:«stt^jr<|Si 

[0121] £^>ct. ft4>>T?i'--z±mn£mi> 
^c^tcio. «<D*aa3Wfttt«:»tr4©r. anx 

tf. B8»©«<DI^^MX3^tt&t*3&%5fei / ft<& 

cojs^. JDX^secfiHrs«a»-¥-oEisj^fl 

[0 122]£/c, 7*F'jyy77^J:!)Sfi^ 



(13) 
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[HI ] *fctt2©U-t«tini«6B<0«j««riS 

[02 ] ^«S^3ou-ifflin:^s<Dt8S;^7KTSr^ 

[05] QA 4 V-J*ft&<Dm&£mTm 

( a ) ? *J3&&#lOKHzCDi£^<D0 o 

( b ) A * *H«»#3(m0)*8^©EL 

[07] l-T&©U-tf«««*KttUfcW<DU— 20 

[0 8 ] i ^Tcttfflfg-fcD^HitsKrHr * 

[09] 2*Jcffl[ffltt J F<3[)W«*SrEir*4. 
[010] ?EJ£0»Jl *A:«3«C*jW-B»DXfH<!r)0#;** 

[0ii] %tt«i2 ec*$w-sjnx»t©jBt)C**rTffiia 
[012] I TO^s^7^XS©Kiir^>5o 

[013] SflX^tl/c I TOJ^<D^®0-C£>£ O 

[014] »XiSSJ:t4/<^»OBBffi*7K'rHT ! * 30 

[015] mgk^*)i<Dmw3mzi&w?z>m-cibz> 0 * 

(a) TAB7^-^"*/s*;b©jtffl!J/ctffC3ti6ria^ 
<£>0o 

(c) TABf-y**IIB««*^L/r|«IT&»60 

a 

[016] ^ h 7 ^Jlfii T A Bf - ^*ftttt*4> 

[017] *« H e a^'^JU£D^S^^->(Wffi0r^)^ a 
( a ) *»W©ftix«iKC«!nx«tt«: J: 0 JjDXbfcfl 

(b) ti£*cDlJDX*atcJ:9JlDXb/c»B^*->flr> 
BL 

1101a is—rmm 
i i o i b u~ir««a 

1102a Q^-fyf F7^< 

1102b QX^vfF7-{A' 50 



#i8¥8 - 3 3 99 3 

24 

1103 3>hD-7 

1104a U--tf^-A 

1104b U-tftr-A 

110 5a ^-ASffi/W3 V 

110 5b tr-ASffi/J^n »J m- $ 



1106 




1107 




110 8 




1109 




1110 




1111a 




1111b 




1112 




1113 


i Tomm& 


1114 




1115 




2 10 1 




2 102 




2 10 3 


if tr-A 


2 104 




2 10 5 




2 106 




2 10 7 




2 10 8 




2 109 




2 110 




2 111 




2 112 




2 113 




10 10 1 


mum 


10 10 2 


I TOI 


1110 1 


zraxst 


1110 2 


I TOI 


12 10 1 


I TOIS 


12 10 2 


s i oMmm 


12 10 3 




13 10 1 


snx?g 


13 10 2 


i rom 


15 10 1 




15 10 2 


TABr-7* 


1 5 2 0 1 




15202 


TABf-7* 


1 5 30 1 




1 5302 


TABf-7' 


15 303 




16 10 1 


Jtraxrs 


16 102 


i rom 


17 10 1 




17 10 2 




17 201 
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1 7 2 0 2 TflMKB^* v V 
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